1 


SPECIFICATION 


TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, DANIEL DIETZEL of Hornauer 
StraBe 43, D-65779 Kelkheim, Federal Republic of Germany, and HELMUT 
HECKELE of Lessingstrasse 8, D-75438 Knittlingen, Federal Republic of 
Germany, both German citizens have invented certain new and useful 
improvements in a DEVICE FOR CUTTING BONES TO SIZE, of which the 
following is a specification: 


2 


5 


BACKGROUND OF THE INVENTION 

10 

The invention relates to a device for cutting bones to size, in 
particular with displacennent osteotomy. 

There are known operative methods in order to correct malposition 
15 of the legs, such as knock-knees and/or bowlegs. For this, with known 
methods one drills radially several times at a certain distance through the 
bones at defined locations along a circumferential line. In this manner 
one creates a weakened location in the bone which permits the 
adjacent bone sections to be brought into a somewhat extended 
20 position. For fixing these aligned bone sections one requires external fixing 
means which have to be removed again by operation after the two 
bone sections have grown together again. 


25 BRIEF SUMMARY OF THE INVENTION 

It is the object of the invention to provide a device which permits 
an improved operation method for correcting bone malposition. This 
object is achieved by a device with the features specified in claim 1 . 
30 Preferred embodiment forms ore to be deduced from the dependent 
claims. 

The invention is based on a new operation method for alleviating 
knock-knees and/or bowlegs, so-called wedge osteotomy. With this 
35 method a bone to be corrected is sawn to a certain depth at a suitable 
location. In order then to align the bone in a more or less straight position 
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one introduces at least one bone wedge created fronn the body's own 
bone nnaterial into the sawn gap which has been previously incorporated 
into the bone. These bone wedges may have different thickness and 
wedge angles, according to the extent of the correction to be effected. 

5 This nnethod has the advantage that the sawn bone grows quickly 
together again. For manufacturing the bone wedges, the. body's own 
bone material is removed preferably from the pelvis by knocking-in a 
suitable punch sleeve. Such punch sleeves are known for removing 
preferably circular bone cylinders of a certain length and diameter. A 

10 bone piece or bone cylinder removed in this manner is subsequently 
sawn into a wedge shape. According to the invention, for cutting up the 
bone or bone pieces there is provided a device or saw jig which permits 
the manufacture of bone wedges of a defined size and defined angle. 

15 The device according to the invention comprises at least one 

mounting part in which there is formed a receiving channel for 
accommodating a bone piece. In this region of the receiving channel in 
the mounting part there is formed at least one slot running obliquely to 
the longitudinal axis of the receiving channel. For cutting a bone wedge 

20 to size, a previously removed bone piece, preferably a bone cylinder, is 
applied into the receiving channel of the mounting part. A saw blade, 
preferably according to the principle of a reciprocating saw, may be 
introduced through the slot formed in the mounting part, wherein the 
bone is cut to size into a predetermined, defined wedge shape. One may 

25 set the desired wedge shape by way of the selection of the angle 
between the slot and the longitudinal axis. In this manner the device 
according to the invention in a very simple and defined manner permits 
the cutting to size of bone wedges required with adjustment osteotomy 
for aligning the bones. At the same time one may produce two identical 

30 bone wedges, in particular in one working procedure. The receiving 
channel preferably has a width which corresponds to the size of a bone 
piece to be accommodated. In this manner the bone piece may be 
securely fixed in the receiving channel in the direction transverse to the 
longitudinal axis of the receiving channel and of the bone piece, so that 

35 by way of the slots in the mounting part one may cut the bone piece into 
a defined wedge shape without there existing the danger of the bone 
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piece slipping relative to the slots. The width of the receiving channel is 
preferably directed to the outer dianneter of a bone cylinder to be 
accommodated so that this may be accommodated without ploy in the 
direction transverse to the longitudinal axis. 

5 

Preferably two intersecting slots are provided which in each case 
run at an acute angle to the longitudinal axis of the receiving channel. By 
way of this arrangement of the slots which intersect or are connected to 
one another at a point, it is possible to be able to produce different 

10 cutting angles with one saw jig. For this the saw blade may alternatively 
be guided through one of the two intersecting slots. The point of 
intersection of both slots preferably lies in the longitudinal axis of the 
receiving channel and further preferred in the middle of the longitudinal 
axis. Thus the bone piece or the bone cylinder may be optimally 

1 5 exploited in order to produce two identically formed bone wedges. 

In particular with the arrangement of intersecting slots the angle 
between the slots and the longitudinal axis of the receiving channel is 
preferably in each case between 4° and 13°. Angles of 5.5° and 7.5° as 

20 well as 9.5° and 1 1 .5° are particularly preferred, wherein also other larger 
or smaller angles are possible depending on the extent of the correction 
to be carried out. Bone wedges with a differing gradient or differing 
angle are required according to the intensity of the malposition of the 
bones to be corrected. At the same time one may make available 

25 different devices or saw jigs with differing angles between the slots, in 
order to be able to cut to size a fitting bone wedge for each malposition 
to be corrected. One then merely needs to select the correct saw jig 
according to the size of the malposition to be corrected. 

30 

In a further preferred embodiment form the two slots run at 
different angles to the longitudinal axis of the receiving channel. In this 
manner one may produce bone wedges with different wedge angles. 
For example the one slot may have an angle of 5.5° to the longitudinal 
35 axis and the other intersecting slot an angle of 7.5° to the longitudinal axis. 
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Alternatively 9.5° and 11.5° ore conceivable for correcting larger 
nnalpositions. 

In a particularly preferred embodiment form there is provided a 
5 second mounting part in which there is formed at least one slot 
congruent to the slot of the first mounting part. This second mounting part 
serves for fixing the bone piece in the first mounting part. After the bone 
piece or the bone cylinder is inserted into the receiving channel of the first 
mounting part and is aligned in this, the second mounting part is placed 
10 onto the first mounting part by which means the bone piece is clamped 
between the two mounting parts. In this arrangement the slots in the first 
and the second mounting parts are congruent to one another so that a 
saw blade may be simultaneously guided through the slots of the first and 
the second mounting part in order to cut the inserted bone piece into the 
15 desired wedge shape. By way of the fact that the saw blade is guided 
through the slots of both mounting parts, one achieves a more precise 
guiding of the saw blade and thus a more exact cut. 

In the case that two slots are provided in the first mounting part, 
20 preferably the second mounting part too comprises two corresponding 
slots which are congruent to the slots in the first mounting port. One may 
therefore achieve an optimal guiding of the saw blade also for various 
wedge angles, i.e. with the use of each slot. 

25 It is further preferred in each case to fomn one receiving channel in 

both mounting parts on surfaces facing one another. This design permits 
an even more precise fixation of the bone piece between the two 
mounting parts and thus relative to the slots formed in the mounting parts. 

30 The receiving channels are preferably formed as a groove with a 

V'Shaped cross section. An applied bone cylinder thus comes into line 
contact with the surfaces of the V-shaped groove. The V-shaped grooves 
preferably have an opening angle of 90°, i.e. their surfaces inclined to 
one another enclose essentially a right angle. One may also securely 

35 accommodate bone cylinders with a diameter which is not constant or 
with large tolerances in the V-shaped grooves, since the bone cylinder 
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only comes into point or line contact with the groove and does not bear 
on its surface over Its complete circumference. The surfaces of the 
receiving channel or of the receiving channels are also preferably 
roughened in order to prevent slippage of the bone cylinder in the 
5 direction of its longitudinal axis or the longitudinal axis of the receiving 
channel. One thus achieves a secure fixation of the bone cylinder relative 
to the slots. 

10 It is useful to provide guide elements on both mounting parts, 

which position the mounting ports to one another such that the slots and 
the receiving channels of both mounting parts ore arranged facing one 
another and congruently. The guide elements thus serve the automatic 
alignment of the two mounting parts to one another, by which means the 

1 5 use of the device according to the invention is simplified. 

Preferably the guide elements extend normally to the longitudinal 
axis of the receiving channel and normal to the surface of the mounting 
part with the receiving channel, and the two mounting parts are 

20 movable linearly to one another, guided in their longitudinal direction. 
After insertion of the bone part into the receiving channel on the first 
mounting part the second mounting part is placed onto the first mounting 
part, wherein it is guided by the guide elements. The movability of the 
mounting parts in the direction of the guide elements ensures a secure 

25 fixation of the bone piece between the two mounting parts. The outer 
contour or the outer diameter of the bone pieces or the bone cylinder 
perhaps have greater tolerances, wherein however the movability of the 
mounting ports in the direction of the guide elements permits the 
accommodation of bone pieces with a differing diameter, i.e. with a 

30 slight conical shape. 

The guide elements are preferably designed in a manner such that 
grooves are formed on two side surfaces of the first mounting part which 
are opposed to one another, said grooves being able to be brought into 
35 engagement with corresponding tabs of the second mounting part, 
wherein the tabs and the grooves extend in one direction normally to the 
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longitudinal axis of the receiving channel and nornnally to that surface of 
the nnounting part with the receiving channel. If the second mounting 
part is placed onto the first nnounting part, the tabs of the second 
nnounting part engage laterally around the first mounting part, by which 

5 means one achieves a guiding transverse to the longitudinal axis of the 
receiving channel. The tabs simultaneously engage into the grooves so 
that one likewise achieves a guiding in the longitudinal direction of the 
receiving channel and the slots in both mounting parts are aligned 
congruently. The tabs due to an arcuate or convex design of their side 

10 edges allow the first mounting part and the second mounting part to be 
able to be tilted to one another so that at one longitudinal end they have 
a smaller distance to one another that at the opposed end. This also 
allows conical bone pieces to be able to be held securely between the 
two mounting parts. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Hereinafter the invention is described by way of example and by 
way of the accompanying figures. There are shown in: 

20 

Fig. 1 a plan view of the first mounting part. 

Fig. 2 a lateral view of the mounting part in the direction of the arrow II in 
Fig.l, 

25 

Fig. 3 a plan view of the second mounting part. 

Fig. 4 a lateral view of the mounting part according to Fig. 3 in the 
direction of the arrow IV and 

30 

Fig. 5 a perspective view of the assembled mounting ports. 


35 


DETAILED DESCRIPTION OF THE INVENTION 
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Fig. 1 shows a plan view of the first, lower mounting port 2. A V- 
shaped receiving groove extends in the direction of the longitudinal axis X 
on the upper side for accommodating a bone piece. The side walls 6 
(see Fig. 2) of the receiving groove 4 preferably extend at an angle of 

5 essentially 90° to one another. In the region of the receiving groove, two 
continuous slots 10 and 12 proceeding from the intersection point of the 
longitudinal axis X and the transverse axis Y extend in the direction normal 
to the axes X and Y through the lower mounting part 2. The two slots 10 
and 1 2 intersect at the intersection point of the axes X and Y, i.e. they run 

10 crossed to one another. The slots 10 and 12 run at an angle a, B to the 
longitudinal axis X. In the shown example the angle a between the slot 10 
and the longitudinal axis X is more acute or smaller than the angle B 
between the slot 12 and the longitudinal axis X. This permits the 
manufacture of bone wedges with a different gradient or with a different 

15 wedge angle according to which of the two slots 10 and 12 is used for 
guiding the sow blade. Proceeding from the transverse axis Y, a scale 14 
is attached on the surface of the lower ports 2 in both directions along 
the X-axis, said scale simplifying the centric insertion of the bone piece 
with respect to the axis Y so that one may manufacture two identical 

20 bone wedges. On both longitudinal sides of the lower mounting part 2 
there are formed recesses or grooves 16 which extend in a direction 
normal to the axes X and Y. The side surfaces in the region of the grooves 
1 6 at the same time run parallel to the axis X. The recesses or grooves 1 6 
sen/e for guiding the second mounting part, as will be explained later. 

25 

Figure 2 shows a lateral view of the lower mounting port 2 in the 
direction of the arrow II in Fig. 1 in which the V-shaped shape of the 
receiving channel may be recognised. The surfaces 6 run symmetrically, 
essentially at an angle of 45*=^ to the co-ordinate axis Z which extends 
30 normally to the longitudinal axis X and to the transverse axis Y. 

Fig. 3 shows a plan view of the second, upper mounting part 18. 
Also in the mounting part 18 on one surface there is formed a V-shaped 
35 groove as a receiving channel 20 extending in the direction of the 
longitudinal axis X. In the region of the receiving channel 20 there are 
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arranged slots 22 and 24 corresponding to the lower mounting port 2 
according to Fig. 1 , which run crossed to one another and intersect at the 
intersection point of the axes X and Y. The slots 22 and 24 run as the slots 
10 and 12 at an angle a and S to the longitudinal axis. This allows the slots 

5 22 and 24 to be applied congruently onto the slots 10 and 12 if the 
nnounting parts 2 and 18 are placed on one another. Proceeding from 
the surface of the mounting part 18 in which the receiving channel 20 is 
formed, lateral tabs 26 at the same time extend parallel to the 
longitudinal axis X. The side surfaces of the tabs 26 are formed such that 

1 0 they may enter into the grooves 1 6 on the lower mounting part 2, wherein 
the inner surfaces of the two tabs 26 which face one another come to 
bear on the opposed outer side surfaces of the lower mounting part 2 in 
the region of the grooves 16 and thus align the upper mounting port 18 
with respect to the lower mounting part 2 in the direction of the axis Y. In 

15 the direction of the axis X the width of the tabs 26 is directed to the width 
of the grooves 16 in this direction so that an alignment in the direction of 
the axis X is likewise effected if the upper mounting part 18 is placed onto 
the lower mounting part 2. The end-face edges 28 of the tabs 26 
extending parallel to the axis X are formed rounded or curved, as may be 

20 recognised in Fig. 4. The end-face edges 28 come into contact with the 
end-faces 17 in the grooves 16 if the tabs 26 are applied into the grooves 
16. By way of the fact that the end-faces 28 are formed curved, the 
mounting parts 2 and 18 if they are applied onto one another may be 
tilted to one another in a plane tentered by the axes X and Z so that 

25 slightly conical bone pieces may also be securely fixed between the 
receiving grooves 24. 

The assembled condition of the mounting ports 2 and 18 with the 
inserted bone piece 30 is explained by way of Fig. 5. Firstly an essentially 

30 circularly cylindrical bone piece 30 which has been previously punched 
out of preferably the pelvic bone is applied into the receiving channel 4 
on the lower mounting part 2, wherein the bone piece 30 comes into line 
contact with the surfaces 6 of the receiving channel 4. At the same time 
the bone piece 30 in the receiving channel 4 may be aligned with the 

35 help of the scale 14 as explained by way of Fig. 1. Subsequently the 
upper mounting part 18 is placed onto the lower mounting part 2 in a 
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manner such that the tabs 26 enter into the grooves 1 6 at the sides of the 
lower nnounting part 2. The receiving channels 4 and 20 each have a 
depth which is less than half the dianneter of the bone piece 30 to be 
acconnnnodated. It is thus achieved that the mounting parts 2 and 18 are 

5 distanced from one another also with an inserted bone piece 30 and in 
this manner bone pieces 30 with a slightly var/ing or non-exact cylinder 
shape may be securely held. At the same time the bone piece 30 likewise 
comes into linear contact with the oblique side surfaces of the receiving 
channel 20 in the upper mounting part 18. On account of the cun/ed 

10 end-face edges 28 of the tabs 26 the upper mounting part 18 and the 
lower mounting part 2 may be tilted to one another such that at a 
longitudinal end the mounting parts 2 and 18 lie closer together than at 
the opposed longitudinal end (in the direction of axis X). This allows slightly 
conical bone pieces or bone cylinders 30 to be clamped between the 

15 mounting parts 2 and 18. 

If the bone piece 30 is fixed between the mounting parts 2 and 18 
in this manner, one may introduce a saw blade through the slots 22 and 
24 and thus likewise through the slots 10 and 12 congruently below this, 

20 and at the same time the bone piece 30 may be simultaneously cut to 
size into two wedge-shaped pieces with identical wedge angles. Two 
identical bone wedges with predefined wedge angles may be formed 
very simply in this manner. For forming bone wedges with different wedge 
angles one may keep various saw jigs in each case consisting of a lower 

25 mounting part 2 and an upper mounting port 18, wherein the sow jigs 
differ in the angles a and B of the slots 1 0,1 2 and 22, 24 with respect to the 
longitudinal axis X. 

The bone wedges produced in this manner are particularly 
30 applied in a new method for correcting malposition of the bones, in 
particular knock-knees and/or bowlegs. With this method one firstly saws 
incisions at defined locations in the region of the arcuate bone, and the 
premanufactured bone wedges are applied into these incisions for 
aligning the bone, by which means the bone may be straightened. This 
35 method has the advantage that no fixation means needs to be 
employed for fixing the aligned bone. Later operations to remove these 
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fixing means are thus no longer necessary. Since the wedges may be 
manufactured from the body's own bone material a good and rapid 
growing together of the aligned bone is further possible. 
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LIST OF REFERENCE NUMERALS 


2 lower mounting part 

10 4 receiving channel 

6 side surfaces 

10,12 slots 

15 

14 scale 

1 6 grooves 

20 1 7 end-face walls 

1 8 upper nnounting part 

20 receiving channel 

25 

22,24 slots 

26 tabs 

30 28 end-face edges 

30 bone piece 


